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UTILITY INTERCONNECTION NOTES:

SUBSTATION

CONTRACTOR SHALL
PROVIDE ALL EQUIPMENT
SHOWN ON ONE-LINE
DIAGRAM, UNLESS NOTED TO
BE PROVIDED BY UTILITY.

DRY TYPE TRANSFORMER. "2" INDICATES SIZE,

REFER TO DRY TYPE
TRANSFORMER SCHEDULE

LIGHTNING ARRESTER

CABLE TERMINATION / LOAD-BREAK ELBOW

FUSED CUT-OUT

GROUP-OPERATED AIR-BREAK (GOAB) SWITCH

REVENUE METER (BY UTILITY)

200A LOAD BREAK ELBOWS

1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY.

2. PROVIDE POTS PHONE LINE TO THE NGRID PRIMARY METERING. PROVIDE 3
FEET ADDITIONAL PHONE LINE AND LIQUID-TIGHT CONDUIT WITH END NUT TO

BOTTOM OF METER SOCKET.

3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP.

4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR
REDUNDANCY PER NATIONAL GRID REQUIREMENTS.

NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY

DEVICE NO. DESCRIPTION
27T TIME UNDER VOLTAGE RELAY
271 INSTANTANEOUS UNDER VOLTAGE RELAY
32F FORWARD OVER POWER RELAY
32R REVERSE POWER RELAY
46
47 REVERSE PHASE VOLTAGE RELAY
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY
51N GROUND OVERCURRENT RELAY
591 INSTANTANEOUS OVERVOLTAGE RELAY
59T TIME OVERVOLTAGE RELAY
60 VOLTAGE BALANCE RELAY
81/0 OVER FREQUENCY RELAY
81/U UNDER FREQUENCY RELAY

PRIMARY

SECONDARY
OVERHEAD

— — — — UNDERGROUND

~ 06-22-2016

PROPOSED UNDERGROUND 25KV CABLE

ALONG WEST LOG BRIDGE ROAD,
COVENTRY, RI (CONDUIT BY
CONTRACTOR, CABLE BY NGRID)

I AND NEW TAP LOCATION FOR

WED #1
PROPOSED PRIMARY —— 1
UNDERGROUND CABLE |
BY NATIONAL GRID :
. SWGR 9164
T #612176/612177
L.B.
DISC
200A %

PROPOSED PRIMARY/’I

UNDERGROUND CABLE |
BY NATIONAL GRID

PROPOSED PADMOUNT /

25KV RECLOSER
(UTILITY-PROVIDED)
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PRIMARY METERING

BY NATIONAL GRID
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REVENUE METER
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CLUSTER (25KV), 3€_f
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CUSTOMER TO PROVIDE PHONE
LINE (POTS) FOR METER ACCESS

\ NEW LOAD BREAK SWITCH
BY NATIONAL GRID (AS
REQUIRED)

FOR TURBINE #1

RECLOSER MH 9165

#612178

UNDERGROUND CABLE

BY NATIONAL GRID

#MTR-NGRID-1

T P.C.C. (NATIONAL GRID)

lCUSTOMER

L_—3-’I/C #1/0 AL, 25KV EPR INSULATED,

I POWER CABLE IN 2-4" CONDUIT (1-SPARE)

200A Y PADMOUNT
T DISCONNECT #1
#DISC-WED-1
L. | 25KV, 200A
DS | LOCKABLE WITH
VISIBLE BLADES,
UTILITY
200A% DISCONNECT POINT
CUSTOMER TO PROVIDE NEW

DISCONNECT SWITCH, 25KV, 600A |38A FLA

(UTILITY LOCKABLE DISCONNECT
POINT)

1;_3-1/0 #1/0 AL, 25KV EPR INSULATED,

I POWER CABLE IN 2-4" CONDUIT, APPROX.

2000 FEET TO TURBINE #1, INSTALL
I MANHOLES EVERY 800'

6 1/29/2015 REVISED FOR 23KV INTERCONNECTION PROJ. MANAGER:
5 10/29/2014 REVISED FOR PERRY HILL INTERCONNECTION POINT CHIEF DESIGNER:
4 9/17/2014 REVISED FOR GROUNDING TRANSFORMER REVIEWED BY: DATE
3 7/14/2014 REVISED FOR VENSYS TURBINE
2 7/7/2014 REVISED TURBINE CONFIGURATION 9 5/20/2016 REVISED TO UPDATE FINAL RELAY SETTINGS
1 01/03/2013 REVISED FOR NGRID APPLICATION 8 10/26/2015 REVISED TO ADD NATIONAL GRID EQUIPMENT NUMBERS
0 01/20/2012 ISSUED FOR REVIEW 7 6/9/2015 REVISED TO CLARIFY UG INTERCONNECTION
No. DATE DESCRIPTION No. DATE DESCRIPTION
REVISIONS REVISIONS

SEAL

TO ADJACENT WIND

_________ P —-—=——————— — — — — — TURBINE
PROPOSED MANHOLE

INTERCONNECTION
POINTS

l AT TURBINE LOCATION

POWER CABLE IN 2-4" PYC CONDUITS
TO TURBINE TRANSFORMER

I
<I9—— 3-1/C #1/0AWG AL, 25KV XLP INSULATED,
I
I
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’4 18KV LA
lrRANSFORMER
1600KVA
szOA 200A] PADMOUNT
TRANSFORMER #1

23KV-600/346V
3-PHASE, 55°C
Z=6.00%

2+/-2.5% TAPS

9s PT CABINET

METER TS

NEW @
REC 2.88:1
\i% 1A

(1KV CU) RHW-2 IN
6-5" PVC CONDUITS (1-SPARE)

I OUTSIDE TURBINE

lINSIDE TURBINE

CONVERTER CONTROL UNIT
(INCLUDED WITH WIND TURBINE GENERATOR)

PROPOSED CONTROLLER SETTINGS:

Vo00n HSWGR-WED-1
NEW PADMOUNT SWITCHGEAR PROPOSED RELAY SETTINGS:
25K\ B00A LOAD-BREAK DEVICE  PICKUP TIME DELAY
’ \i ﬁ o DISCONNECT 27-1 50% (55.3V) 6.5CYC
120:1PT(3 600A, 25KV 27-2 88% (97.4V 117 CYC
O R IACCESS AN | 2o} MANDALLY: 51 Oou27y 570V
ME RELAY OPERATED 59-2 120% (132.8V)  6.5CYC
MULTI-FUNCTION (MF) RELAYS TO HAVE 81U-1 57.0HZ 6.5CYC
THE FOLLOWING PROTECTION: @@ 81U-2 58.5HZ 100 SEC
PHASE OVERCURRENT (50C/51) * 810-1 60.5HZ 6.5CYC
GROUND-OVERCURRENT (51GC) @@ 59N 140V 80 CYC
OVER/UNDER VOLTAGE (27/59) 50 $500:1CT(3) 50C 0.05/25A TD=0.68 SEC FIXED (V<88%)
OVER/UNDER FREQUENCY (810/U) B 51 0.10/50A TD=2.0 CURVE U4
3V0 GND OVERVOLTAGE (59N) A VACUUM 51GC 0.05/25A TD=1.5 CURVE U4 (V<88%)
L—»
SWITCH TO BE BY G&W VIPER PADMOUNT TRIP ;NLE/RI;(%’OPATER (SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR
RECLOSER WITH SEL-651R RELAY oKV, OPENING TIME)
12.5KA
A\

5 SETS 3W-600MCM W/#250 GND

DEVICE  PICKUP  TIME DELAY
INTERNAL GENERATOR 27 0.9 PU 0.1 SEC
= CONTROLLER & e@@@ 59 11PU 0.1 SEC
°T = —{prorecTionpio wE)| 81U 57.0HZ 0.1 SEC
810 630HZ  0.1SEC
600VAC
POWER UL1741 LISTED
CONVERTER
TRIP TRIP <
B90VAC I TURBINE BASE
TURBINE NACELLE
TURBINE #1]  TURBINE WIND TURBINE

VENSYS
1.5MW, 690V
DIRECT DRIVE
GENERATOR

WIND ENERGY DEVELOPMENT, LLC
COVENTRY - WIND TURBINE #1
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LOAD-BREAK SWITCH
FUSE, SIZE AS
INDICATED

TRANSFORMER, SIZE AS INDICATED
(DELTA-WYE GND TYPICAL)

CIRCUIT BREAKER
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UTILITY INTERCONNECTION NOTES:

DAVID J. COLOMBO

FROM COVENTRY
SUBSTATION

CONTRACTOR SHALL
PROVIDE ALL EQUIPMENT
SHOWN ON ONE-LINE
DIAGRAM, UNLESS NOTED TO
BE PROVIDED BY UTILITY.

DRY TYPE TRANSFORMER. "2" INDICATES SIZE,

REFER TO DRY TYPE
TRANSFORMER SCHEDULE

LIGHTNING ARRESTER

CABLE TERMINATION / LOAD-BREAK ELBOW

FUSED CUT-OUT

GROUP-OPERATED AIR-BREAK (GOAB) SWITCH

REVENUE METER (BY UTILITY)

200A LOAD BREAK ELBOWS

1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY.

2. PROVIDE POTS PHONE LINE TO THE NGRID PRIMARY METERING. PROVIDE 3
FEET ADDITIONAL PHONE LINE AND LIQUID-TIGHT CONDUIT WITH END NUT TO

BOTTOM OF METER SOCKET.

3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP.

4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR
REDUNDANCY PER NATIONAL GRID REQUIREMENTS.

DEVICE NO. DESCRIPTION
27T TIME UNDER VOLTAGE RELAY
271 INSTANTANEOUS UNDER VOLTAGE RELAY
32F FORWARD OVER POWER RELAY
32R REVERSE POWER RELAY
46 NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY
47 REVERSE PHASE VOLTAGE RELAY
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY
51N GROUND OVERCURRENT RELAY
591 INSTANTANEOUS OVERVOLTAGE RELAY
59T TIME OVERVOLTAGE RELAY
60 VOLTAGE BALANCE RELAY
81/0 OVER FREQUENCY RELAY
81/U UNDER FREQUENCY RELAY
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200AT

L.B.
DISC
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T

PADMOUNT
DISCONNECT #2
#DISC-WED-2

25KV, 200A
LOCKABLE WITH
VISIBLE BLADES,
UTILITY
DISCONNECT POINT

CUSTOMER TO PROVIDE NEW
DISCONNECT SWITCH, 25KV, 600A
(UTILITY LOCKABLE DISCONNECT

POINT)

|113a FLA

L_ 3-1/C #4/0AWG AL, 25KV EPR INSULATED,
POWER CABLE IN 2-4" CONDUIT, APPROX.
575' TO TURBINE #2B, INSTALL MANHOLES AS
NEEDED.

NEW PADMOUNT SWITCHGEAR,
25KV, 600A

CUSTOMER TO PROVIDE ACCESS AND
CONTROL OF MAIN SWITCH TO UTILITY

MULTI-FUNCTION (MF) RELAYS TO HAVE
THE FOLLOWING PROTECTION:
OVERCURRENT (51C

OVER/UNDER VOLTAGE (27/59
OVER/UNDER FREQUENCY (810/U

3V0 GND OVERVOLTAGE (59N

o=

SWITCH TO BE BY G&W VIPER PADMOUNT
RECLOSER WITH SEL-651R RELAY

3-1/C #4/0AWG AL, 25KV XLP INSULATED,
POWER CABLE IN 2-4" PVC CONDUITS

l AT TURBINE LOCATION

_-3500:1CT(3)
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INTERRUPTER
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rDISCONNECT
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6 1/29/2015 REVISED FOR 23KV INTERCONNECTION PROJ. MANAGER:
5 10/29/2014 REVISED FOR PERRY HILL INTERCONNECTION POINT CHIEF DESIGNER:
4 9/17/2014 REVISED FOR GROUNDING TRANSFORMER REVIEWED BY: DATE
3 7/14/2014 REVISED FOR VENSYS TURBINE

2 7/7/2014 REVISED TURBINE CONFIGURATION 9 5/17/2016 REVISED TO UPDATE FINAL RELAY SETTINGS

1 01/03/2013 REVISED FOR NGRID APPLICATION 10/26/2015 REVISED TO ADD NATIONAL GRID EQUIPMENT NUMBERS

0 01/20/2012 ISSUED FOR REVIEW 7 6/09/2015 REVISED TO CLARIFY UG INTERCONNECTION
No. DATE DESCRIPTION No. DATE DESCRIPTION

REVISIONS REVISIONS

I______I

PROPOSED RELAY SETTINGS:

DEVICE  PICKUP TIME DELAY

27-1 50% (55.3V) 6.5 CYC

27-2 88% (97.4V) 117 CYC

59-1 110% (121.7V) 57 CYC

59-2 120% (132.8V) 6.5 CYC

81U-1 57.0HZ 6.5 CYC

81U-2 58.5HZ 100 SEC

810-1 60.5HZ 6.5 CYC

59N 140V 80 CYC

51C 0.10/50A TD=1.3 CURVE U4 (V<88%)
51GC 0.05/25A TD=1.5 CURVE U4 (V<88%)

(SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR
OPENING TIME)

3-1/C #4/0AWG AL, 25KV EPR INSULATED, POWER
CABLE IN 2-4" CONDUIT, APPROX. 950' TO
TURBINE #2A, INSTALL MANHOLES EVERY 800"

$ 200A

TRANSFORMER #2B

o

1600KVA
PADMOUNT
TRANSFORMER
23KV-600/346V
3-PHASE, 55°C
Z=6.00%
2+/-2.5% TAPS

K<

3-1/C #4/0AWG AL, 25KV EPR INSULATED,
POWER CABLE IN 2-4" CONDUIT, APPROX.
1550' TO TURBINE #2, INSTALL MANHOLES

EVERY 800'

I
I
I
L
$200A TRANSFORMER #2A

200A
Y
1600KVA
PADMOUNT
UAAJ TRANSFORMER

23KV-600/346V
3-PHASE, 55°C
Z=6.00%

2+/-2.5% TAPS

|
|
|
$ 200A

o

<<

-
’4 18KA LA
I\f 200A

TRANSFORMER #2

1600KVA
PADMOUNT
TRANSFORMER
23KV-600/346V
3-PHASE, 55°C
Z=6.00%
2+/-2.5% TAPS

9s PT CABINET I 9s PT CABINET I 9S PT CABINET I
NEW i _ NEW NEW 9 :
REC 258 3(3CT-2000:5) REC 25 Jscr 20009 REC TS $(3CT-2000:5)
METER[ T¢ 1A I' METER 1A 1 METER|__ T.¢} 1A l
T I
$ 5 SETS 3W-600MCM W/#250 GND $ 5 SETS 3W-600MCM W/#250 GND $ 5 SETS 3W-600MCM W/#250 GND
(1KV CU) RHW-2 IN (1KV CU) RHW-2 IN (1KV CU) RHW-2 IN
| 6-5" PVC CONDUITS (1-SPARE) | 6-5" PVC CONDUITS (1-SPARE) | 6-5" PVC CONDUITS (1-SPARE)
T OUTSIDE TURBINE T OUTSIDE TURBINE I OUTSIDE TURBINE
l INSIDE TURBINE l INSIDE TURBINE l INSIDE TURBINE
CONVERTER CONTROL UNIT PROPOSED CONTROLLER SETTINGS: CONVERTER CONTROL UNIT : CONVERTER CONTROL UNIT PROPOSED CONTROLLER SETTINGS:
(INCLUDED WITH WIND TURBINE GENERATOR) DEVICE PICKUP TIME DELAY (INCLUDED WITH WIND TURBINE GENERATOR) EI;\O/IIE?ESED ggELIiOLLEITMSEE&EIII\IAGYS. (INCLUDED WITH WIND TURBINE GENERATOR) DEVICE PICKUP TIME DELAY
INTERNAL GENERATOR 27 0.9PU 0.1 SEC INTERNAL GENERATOR 27 0.9 PU 0.1 SEC INTERNAL GENERATOR 27 0.9 PU 0.1 SEC
CONTROLLER & @ @ @ N CONTROLLER & 6 @ @ 81/0, CONTROLLER & 6 @ @ 81/0
T — proTECTION PLC 59 1.1PU 0.1 SEC cTe§- — FroteoTion PLG 59 1.1 PU 0.1 SEC cTe§- — protecrionpLe 59 1.1 PU 0.1 SEC
[TRIP] 81U 57.0HZ 0.1 SEC [TRIP 81U 57.0HZ 0.1 SEC TRIP 81U 57.0HZ 0.1 SEC
810 63.0HZ 0.1 SEC 810 63.0HZ 0.1 SEC 810 63.0HZ 0.1 SEC
600VAC 600VAC 600VAC
POWER UL1741 LISTED POWER UL1741 LISTED POWER UL1741 LISTED
CONVERTER CONVERTER CONVERTER
TRIP TRIP TRIP TRIP TRIP TRIP
690VAC 690VAC 690VAC
TURBINE BASE TURBINE BASE TURBINE BASE
TURBINE NACELLE TURBINE NACELLE TURBINE NACELLE
TURBINE WIND TURBINE TURBINE WIND TURBINE TURBINE WIND TURBINE
VENSYS VENSYS VENSYS
1.5MW, 690V 1.5MW, 690V 1.5MW, 690V
DIRECT DRIVE DIRECT DRIVE DIRECT DRIVE
GENERATOR GENERATOR GENERATOR
TURBINE #2B TURBINE #2A TURBINE #2
SEAL SCALE: PROJ. No.: 144D
ST NONE WIND ENERGY DEVELOPMENT, LLC AT AN 2012
VERT POWER ENGINEERS, LLC
)
DATUM: COVENTRY - WIND TURBINES #2/2A/2B
HORZ.: 37 Fox Den Road
- Kingston, MA 02364-2150 Electrical Engineering, Power, Lighting,
VERT.: (508) 612-0382 Technical Studies and Utility Consulting PROPOSED ONE-LINE DIAGRAM E - 2
0 www.PowerEngineersLLC.com
GRAPHIC SCALE WEST LOG BRIDGE ROAD, COVENTRY RHODE ISLAND SIZE: D | REV: 9




NEW 23KV CIRCUIT

FROM COVENTRY

PROPOSED UNDERGROUND 25KV CABLE
ALONG FLAT RIVER ROAD,

COVENTRY, RI (CONDUIT BY
CONTRACTOR, CABLE BY NGRID)

PROPOSED MANHOLE

TO ADJACENT WIND

————————— -@-———————————————TURBINE

TIME DELAY

6.5 CYC
117 CYC
57 CYC

6.5 CYC
6.5 CYC
100 SEC
6.5 CYC
80 CYC

TD=0.68 SEC FIXED (V<88%)
TD=2.0 CURVE U4
TD=1.5 CURVE U4 (V<88%)

(SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR

PROPOSED CONTROLLER SETTINGS:

PICKUP
0.9PU
1.1 PU
57.0HZ
63.0HZ

TIME DELAY
0.1 SEC
0.1 SEC
0.1 SEC
0.1 SEC

WIND ENERGY DEVELOPMENT, LLC
COVENTRY - WIND TURBINE #3
PROPOSED ONE-LINE DIAGRAM

SUBSTATION ' INTERCONNECTION
| AND NEW TAP LOCATION FOR POINTS
WED #3
PROPOSED PRIMARY —— 1
UNDERGROUND CABLE |
BY NATIONAL GRID '
R SWGR 9156
200Ay #612170/612171
L.B.
T LOAD-BREAK SWITCH CONTRACTOR SHALL DISC
FUSE, SIZEAS T SHOWN ON DNELINE | N r—— - - - - - g
INDICATED DIAGRAM, UNLESS NOTED TO NEW LOAD BREAK SWITCH T T T T T T o
m_— % TRANSFORMER, SIZE AS INDICATED BE PROVIDED BY UTILITY. 200A 4 EEQNSIEE)S;—\L GRID (AS | | AT TURBINE LOCATION
\ (DELTA-WYE GND TYPICAL) | |
<< “>>—  DRAW-OUT CIRCUIT BREAKER DRY TYPE TRANSFORMER. "2" INDICATES SIZE R e Ao E NEW PADMOUNT SWITCHGEAR o PROPOSED RELAY SETTINGS:
12 REFER TODRY TYPE ' BY NATIONAL GRID | FOR TURBINE #3 | 25KV, 600A | LOAD-BREAK  DEVICE _ PICKUP
) ’ M DISCONNECT 27-1 50% (55.3V)
K1 KIRK-KEY INTERLOCK TRANSFORMER SCHEDULE | L X oo b (55.
- RECLOSER MH 9157 CUSTOMER TO PROVIDE ACCESS AND |  120:1PT(3) 600A, 25KV 27-2 88% (97.4V)
g— CURRENT TRANSFORMER ~ "'F7~—— LIGHTNING ARRESTER I #612172 | CONTROL OF MAIN SWITCH TO UTILITY | T€™35>1 MANUALLY- 59-1 110% (121.7V)
L.A. PROPOSED PADMOUNT | MF RELAY OPERATED 59-2 120% (132.8V)
—3 g— POTENTIAL TRANSFORMER 25KV RECLOSER MULTI-FUNCTION (MF) RELAYS TO HAVE 81U-1 57.0HZ
+ CABLE TERMINATION / LOAD-BREAK ELBOW (UTILITY-PROVIDED) | | THE FOLLOWING PROTECTION: @@ 81U-2 58.5HZ
SOLID STATE TRIP UNIT ] | PHASE OVERCURRENT (50C/51) * 810-1 60.5HZ
GROUND-OVERCURRENT (51GC) @@ 59N 140V
l GROUND A FUSED CUT-OUT |\ | OVER/UNDER VOLTAGE (27/59) t@ 1500:1CT(3) 50C 0.05/25A
- . | PROPOSED PRIMARY | OVER/UNDER FREQUENCY (810/U) | | _/i 51 0.10/50A
® AMMETER GROUP-OPERATED AIR-BREAK (GOAB) SWITCH UNDERGROUND CABLE 3V0 GND OVERVOLTAGE (59N) VACUUM S16C 0.05/25A
NEW 3@ PADMOUNT——o— | BY NATIONAL GRID —=5" ) INTERRUPTER
AMMETER SWITCH PRIMARY METERING b3) | swiTcH To BE BY G&w VIPER PADMOUNT TRIP 25KV BOOA
@ VOLTMETER BY NATIONAL GRID (3—38 |I | N <
WITH PHONE LINE
A ( ) REVENUE METER |
VOLTMETER SWITCH /AN200A 200A LOAD BREAK ELBOWS | |
| | b 31/C#1/0AWG AL, 25KV XLP INSULATED,
P.C.C. (NATIONAL GRID) | POWER CABLE IN 2-4" PVC CONDUITS
——————————————— TO TURBINE TRANSFORMER
: lCUSTOMER | |
UTILITY INTERCONNECTION NOTES: CUSTOMER TO PROVIDE PHONE | | y
LINE (POTS) FOR METER ACCESS L 3-1/c #1/0 AL, 25KV EPR INSULATED, | ’4 18KV L.A
1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY. I POWER CABLE IN 2-4" CONDUIT (1-SPARE) I ITRANSFORMER 1600KVA
\A
2. PROVIDE POTS PHONE LINE TO THE NGRID PRIMARY METERING. PROVIDE 3 | | YzOOA YzOOA PADMOUNT
FEET ADDITIONAL PHONE LINE AND LIQUID-TIGHT CONDUIT WITH END NUT TO TRANSFORMER #3
BOTTOM OF METER SOCKET. 200A Y PADMOUNT | 23KV-600/346V
T DISCONNECT #3 | Y 3-PHASE, 55°C
3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP. #DISC-WED-3 2288 Z=6.00%
25KV, 200A A S 2+/-2.5% TAPS
L.B. | L
4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR Disc | LOCKABLE WITH |
REDUNDANCY PER NATIONAL GRID REQUIREMENTS. VISIBLE BLADES, | 5T CABINET |
UTILITY 9s
200A R DISCONNECT POINT | '\Il?ivg CND (3CT-20005)
2.88:1 b
CUSTOMER TO PROVIDE NEW | METER| T X% 1A ]
DISCONNECT SWITCH, 25KV, 600A |38A FLA |
(UTILITY LOCKABLE DISCONNECT | |
DEVICE NO. DESCRIPTION POINT) §3-1/C#1/0 AL, 25KV EPR INSULATED, | |
POWER CABLE IN 2-4" CONDUIT, APPROX.
27t TIME UNDER VOLTAGE RELAY | 1050 FEET TO TURBINE #3, INSTALL |
27 INSTANTANEOUS UNDER VOLTAGE RELAY MANHOLES EVERY 800' |
32F FORWARD OVER POWER RELAY | | & 5 SETS 3W-600MCM W/#250 GND
32R REVERSE POWER RELAY | | (1KV CU) RHW-2 IN
46 NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY J 6-5" PVC CONDUITS (1-SPARE)
47 REVERSE PHASE VOLTAGE RELAY Lr——— - —_——_———_———— |
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY
51N GROUND OVERCURRENT RELAY
591 INSTANTANEOUS OVERVOLTAGE RELAY T
59T TIME OVERVOLTAGE RELAY OUTSIDE TURBINE
60 VOLTAGE BALANCE RELAY e e N —
81/0 OVER FREQUENCY RELAY l INSIDE TURBINE
81/U UNDER FREQUENCY RELAY
CONVERTER CONTROL UNIT
PRIMARY (INCLUDED WITH WIND TURBINE GENERATOR)
DEVICE
SECONDARY INTERNAL GENERATOR e @ @ @ 27
OVERHEAD ot & CONTROLLER & 59
® $— —{ProTECTION PLC
— — — — UNDERGROUND - RIPI| 81U
810
600VAC
POWER UL1741 LISTED
CONVERTER
TRIP TRIP <
B90VAC T TURBINE BASE
TURBINE NACELLE
DAVID J. COLOMBO TURBINE #3|  TURBINE WIND TURBINE l
VENSYS
1.5MW, 690V
DIRECT DRIVE
GENERATOR
L " = !" -
06-22-2016
6 | 1/29/2015 REVISED FOR 23KV INTERCONNECTION PROJ. MANAGER: SEAL SCALE:
5 | 10/29/2014 REVISED FOR PERRY HILL INTERCONNECTION POINT CHIEF DESIGNER: HORZ.:NONE
4 | 9/17/2014 REVISED FOR GROUNDING TRANSFORMER REVIEWED BY: DATE VERT.: PO \X/ ER ENGIN EERS , LLC
3 | 7/114/2014 REVISED FOR VENSYS TURBINE DATUM:
. 37 Fox Den Road
2 7/7/2014 REVISED TURBINE CONFIGURATION 9 | 5/20/2016 REVISED TO UPDATE FINAL RELAY SETTINGS HORZ.: Kingston. MA 023642150 Electrical Engineering, Power, Lighting,
1 | 01/03/2013 REVISED FOR NGRID APPLICATION 8 | 10/26/2015 REVISED TO ADD NATIONAL GRID EQUIPMENT NUMBERS VERT.: (508) 612-0382 Technical Studies and Utility Consulting
0 | 01/20/2012 ISSUED FOR REVIEW 7 6/9/2015 REVISED TO CLARIFY UG INTERCONNECTION 0 www.PowerEngineersLLC.com
No. DATE DESCRIPTION No. DATE DESCRIPTION T S—
REVISIONS REVISIONS GRAPHIC SCALE FLAT RIVER ROAD, COVENTRY

RHODE ISLAND

PROJ. No.: 144D

DATE: JAN 2012

E-3

SIZE: D

REV: 9




NEW 23KV CIRCUIT

FROMCOVENTRY = — — —m —m —m — — — — — —

SUBSTATION

ONE LINE POWER DIAGRAM

_¥ LOAD'BREAK SWITCH CONTRACTOR SHALL
FUSE, SIZE AS PFHOWN ON ONELINE.
INDICATED y
VAV A DIAGRAM, UNLESS NOTED TO
p— TRANSFORMER, SIZE AS INDICATED BE PROVIDED BY UTILITY.
NV X (DELTA-WYE GND TYPICAL)
) CIRCUIT BREAKER
7\

DRY TYPE TRANSFORMER. "2" INDICATES SIZE,

— & —>>— DRAW-OUT CIRCUIT BREAKER T2
REFER TO DRY TYPE

KIRK-KEY INTERLOCK TRANSFORMER SCHEDULE
g_ CURRENT TRANSFORMER I — LIGHTNING ARRESTER
—3 g— POTENTIAL TRANSFORMER
+ CABLE TERMINATION / LOAD-BREAK ELBOW
SOLID STATE TRIP UNIT
)_ GROUND AR FUSED CUT-OUT
- o]
® AMMETER f GROUP-OPERATED AIR-BREAK (GOAB) SWITCH
AMMETER SWITCH
@ REVENUE METER (BY UTILITY)
) VOLTMETER
VOLTMETER SWITCH A 200A 200A LOAD BREAK ELBOWS

UTILITY INTERCONNECTION NOTES:

1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY.

2. PROVIDE POTS PHONE LINE TO THE NGRID PRIMARY METERING. PROVIDE 3
FEET ADDITIONAL PHONE LINE AND LIQUID-TIGHT CONDUIT WITH END NUT TO

PROPOSED UNDERGROUND 25KV CABLE

ALONG FLAT RIVER ROAD,
COVENTRY, RI (CONDUIT BY

CONTRACTOR, CABLE BY NGRID)

_ -q) PROPOSED MANHOLE

I AND NEW TAP LOCATION FOR
WED #4

I
PROPOSED PRIMARY —/I

UNDERGROUND CABLE
BY NATIONAL GRID

UNDERGROUND CABLE
BY NATIONAL GRID

I
|
200AY

L.B.
DISC

200A$

SWGR 9160
#612173/612174

\ NEW LOAD BREAK SWITCH
BY NATIONAL GRID (AS

PROPOSED PRIMARY /l
|
T

PROPOSED PADMOUNT /

25KV RECLOSER
(UTILITY-PROVIDED)

REQUIRED)

FOR TURBINE #4

RECLOSER MH 9161
#612175

I\PROPOSED PRIMARY

NEW 39 PADMOUNT—Mm — = |
PRIMARY METERING

CLUSTER (25KV),

BY NATIONAL GRID
(WITH PHONE LINE)

REVENUE METER

CUSTOMER TO PROVIDE PHONE
LINE (POTS) FOR METER ACCESS

I

I’(3)
=

I

I

UNDERGROUND CABLE
BY NATIONAL GRID

#MTR-NGRID-4

T P.C.C. (NATIONAL GRID)

lCUSTOMER

L__3-’I/C #1/0 AL, 25KV EPR INSULATED,
I POWER CABLE IN 2-4" CONDUIT (1-SPARE)

BOTTOM OF METER SOCKET.
3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP.

4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR
REDUNDANCY PER NATIONAL GRID REQUIREMENTS.

CUSTOMER TO PROVIDE NEW
DISCONNECT SWITCH, 25KV, 600A
(UTILITY LOCKABLE DISCONNECT

200AT

L.B.
DISC

200AR

PADMOUNT
DISCONNECT #4
#DISC-WED-4

25KV, 200A
LOCKABLE WITH
VISIBLE BLADES,
UTILITY
DISCONNECT POINT

38A FLA

I__3-’I/C #1/0 AL, 25KV EPR INSULATED,

I POWER CABLE IN 2-4" CONDUIT, APPROX.
2550 FEET TO TURBINE #4, INSTALL

I MANHOLES EVERY 800'

DEVICE NO. DESCRIPTION POINT)
27T TIME UNDER VOLTAGE RELAY
271 INSTANTANEOUS UNDER VOLTAGE RELAY
32F FORWARD OVER POWER RELAY
32R REVERSE POWER RELAY |
46 NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY
47 REVERSE PHASE VOLTAGE RELAY
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY
51N GROUND OVERCURRENT RELAY
59 INSTANTANEOUS OVERVOLTAGE RELAY
59T TIME OVERVOLTAGE RELAY
60 VOLTAGE BALANCE RELAY
81/0 OVER FREQUENCY RELAY
81/U UNDER FREQUENCY RELAY
PRIMARY
SECONDARY
OVERHEAD
— — — — UNDERGROUND
DAVID J. COLOMBO
“1} ICAL
!‘f = !' i -
06-22-2016
6 | 1/29/2015 REVISED FOR 23KV INTERCONNECTION PROJ. MANAGER:
5 | 10/29/2014 REVISED FOR PERRY HILL INTERCONNECTION POINT CHIEF DESIGNER:
4 | 9/17/2014 REVISED FOR GROUNDING TRANSFORMER REVIEWED BY: DATE
3 | 7/14/2014 REVISED FOR VENSYS TURBINE
2 7/7/2014 REVISED TURBINE CONFIGURATION 9 | 5/202016 REVISED TO UPDATE FINAL RELAY SETTINGS
1| 01/03/2013 REVISED FOR NGRID APPLICATION 8 | 10/26/2015 REVISED TO ADD NATIONAL GRID EQUIPMENT NUMBERS
0 | 01/20/2012 ISSUED FOR REVIEW 7 | 6/912015 REVISED TO CLARIFY UG INTERCONNECTION
No. DATE DESCRIPTION No. DATE DESCRIPTION
REVISIONS REVISIONS

NEW PADMOUNT SWITCHGEAR,
25KV, 600A

CUSTOMER TO PROVIDE ACCESS AND
CONTROL OF MAIN SWITCH TO UTILITY

MULTI-FUNCTION (MF) RELAYS TO HAVE
THE FOLLOWING PROTECTION:

PHASE OVERCURRENT (50C/51)
GROUND-OVERCURRENT (51GC)
OVER/UNDER VOLTAGE (27/59)
OVER/UNDER FREQUENCY (810/U)

3V0 GND OVERVOLTAGE (59N)

SWITCH TO BE BY G&W VIPER PADMOUNT
RECLOSER WITH SEL-651R RELAY

l AT TURBINE LOCATION

PROPOSED RELAY SETTINGS:

PICKUP
50% (55.3V)
88% (97.4V)
110% (121.7V)
120% (132.8V)
57.0HZ
58.5HZ
60.5HZ

140V
0.05/25A
0.10/50A
0.05/25A

TIME DELAY

6.5 CYC

117 CYC

57 CYC

6.5 CYC

6.5 CYC

100 SEC

6.5 CYC

80 CYC

TD=0.68 SEC FIXED (V<88%)
TD=2.0 CURVE U4

TD=1.5 CURVE U4 (V<88%)

(SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR
OPENING TIME)

V200 #SWGR-WED-4
( LOAD-BREAK DEVICE
X % oo DISCONNECT  27-1
120:1PT(3) B00A, 25KV 97.9
“rI3ETH—4 MANUALLY- 59-1
OPERATED 592
MF RELAY o2
@@ 81U-2
* 810-1
(o1 Yeon) 5o
’ | $500:1CT(3) 50C
50C @ /_E o1
VACUUM 51GC
TRIP ~ |/ INTERRUPTER
i 25KV, 600A
12.5KA
N\

POWER CABLE IN 2-4" PYC CONDUITS
TO TURBINE TRANSFORMER

I
<I97 3-1/C #1/0AWG AL, 25KV XLP INSULATED,
I
I
I

-
’4 18KV LA
lrrRANSFORMER
1600KVA
szOA 200A] pADMOUNT
TRANSFORMER #4

9s PT CABINET

NEW @
REC 2.88:1
\S_f% 1A

METER T.8.

23KV-600/346V
3-PHASE, 55°C
Z=6.00%

2+/-2.5% TAPS

(1KV CU) RHW-2 IN
6-5" PVC CONDUITS (1-SPARE)

I OUTSIDE TURBINE

lINSIDE TURBINE

CONVERTER CONTROL UNIT
(INCLUDED WITH WIND TURBINE GENERATOR)

PROPOSED CONTROLLER SETTINGS:

5 SETS 3W-600MCM W/#250 GND

DEVICE
INTERNAL GENERATOR 27
- CONTROLLER & a @ @ @ 59
CT @) §— — PROTECTION PLC =5 81U
810
600VAC
POWER UL1741 LISTED
CONVERTER
TRIP TRIP <
B90VAC I TURBINE BASE
TURBINE NACELLE
TURBINE #4 TURBINE WIND TURBINE

VENSYS
1.5MW, 690V

DIRECT DRIVE
GENERATOR

SEAL SCALE:

HORZ.:NONE

VERT: POWER ENGINEERS, LLC

DATUM:
HORZ.: iﬂg&?e l\rII/-F\I 083364—2150
VERT.: (508) 612-0382
0 www.PowerEngineersLLC.com
gy g —
GRAPHIC SCALE

Electrical Engineering, Power, Lighting,
Technical Studies and Utility Consulting

WIND ENERGY DEVELOPMENT, LLC
COVENTRY - WIND TURBINE #4
PROPOSED ONE-LINE DIAGRAM

PICKUP
0.9PU
1.1 PU
57.0HZ
63.0HZ

FLAT RIVER ROAD, COVENTRY

TIME DELAY
0.1 SEC
0.1 SEC
0.1 SEC
0.1 SEC

PROJ. No.: 144D

DATE: JAN 2012

E-4

RHODE ISLAND

SIZE: D | REV: 9




NEW 23KV CIRCUIT

FROM COVENTRY

ONE LINE POWER DIAGRAM

VOLTMETER SWITCH

B N LOAD-BREAK SWITCH
FUSE, SIZE AS
p— TRANSFORMER, SIZE AS INDICATED
ANV X (DELTA-WYE GND TYPICAL)
) CIRCUIT BREAKER
7N\
—< <& —>>— DRAW-OUT CIRCUIT BREAKER i
KIRK-KEY INTERLOCK
g— CURRENT TRANSFORMER "'Aﬁ A —
—3 g— POTENTIAL TRANSFORMER +
SOLID STATE TRIP UNIT
E]_ GROUND o
- [o]
® AMMETER f
AMMETER SWITCH @
) VOLTMETER

UTILITY INTERCONNECTION NOTES:

SUBSTATION

CONTRACTOR SHALL
PROVIDE ALL EQUIPMENT
SHOWN ON ONE-LINE
DIAGRAM, UNLESS NOTED TO
BE PROVIDED BY UTILITY.

DRY TYPE TRANSFORMER. "2" INDICATES SIZE,

REFER TO DRY TYPE
TRANSFORMER SCHEDULE

LIGHTNING ARRESTER

CABLE TERMINATION / LOAD-BREAK ELBOW

FUSED CUT-OUT

PROPOSED UNDERGROUND 25KV CABLE

ALONG WEST LOG BRIDGE ROAD,

COVENTRY, RI (CONDUIT BY

CONTRACTOR, CABLE BY NGRID)

_ -q) PROPOSED MANHOLE

I AND NEW TAP LOCATION FOR
WED #5

I
PROPOSED PRIMARY /I

UNDERGROUND CABLE
BY NATIONAL GRID

PROPOSED PRIMARY/’I

UNDERGROUND CABLE
BY NATIONAL GRID

|
|
200A Y

SWGR 9176
#612185/612186

\ NEW LOAD BREAK SWITCH
BY NATIONAL GRID (AS

PROPOSED PADMOUNT /

25KV RECLOSER
(UTILITY-PROVIDED)

REQUIRED)

FOR TURBINE #5

RECLOSER MH 9177
#612187

|\PROPOSED PRIMARY

GROUP-OPERATED AIR-BREAK (GOAB) SWITCH

NEW 39 PADMOUNT—Mm — = |
PRIMARY METERING

CLUSTER (25KV),

REVENUE METER (BY UTILITY)

200A LOAD BREAK ELBOWS

1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY.

2. PROVIDE POTS PHONE LINE TO THE NGRID PRIMARY METERING. PROVIDE 3
FEET ADDITIONAL PHONE LINE AND LIQUID-TIGHT CONDUIT WITH END NUT TO

BOTTOM OF METER SOCKET.

3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP.

4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR
REDUNDANCY PER NATIONAL GRID REQUIREMENTS.

NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY

DEVICE NO. DESCRIPTION
27T TIME UNDER VOLTAGE RELAY
271 INSTANTANEOUS UNDER VOLTAGE RELAY
32F FORWARD OVER POWER RELAY
32R REVERSE POWER RELAY
46
47 REVERSE PHASE VOLTAGE RELAY
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY
51N GROUND OVERCURRENT RELAY
591 INSTANTANEOUS OVERVOLTAGE RELAY
59T TIME OVERVOLTAGE RELAY
60 VOLTAGE BALANCE RELAY
81/0 OVER FREQUENCY RELAY
81/U UNDER FREQUENCY RELAY

BY NATIONAL GRID
(WITH PHONE LINE)

REVENUE METER

CUSTOMER TO PROVIDE PHONE
LINE (POTS) FOR METER ACCESS

CUSTOMER TO PROVIDE NEW
DISCONNECT SWITCH, 25KV, 600A
(UTILITY LOCKABLE DISCONNECT

POINT)

I UNDERGROUND CABLE
(3)
_)%‘I)
D)
|
|
|

BY NATIONAL GRID

#MTR-NGRID-5

T P.C.C. (NATIONAL GRID)

lCUSTOMER

L__3-’I/C #1/0 AL, 25KV EPR INSULATED,

I POWER CABLE IN 2-4" CONDUIT (1-SPARE)

|
200A ¥

L.B.
DISC

200A R

PADMOUNT
DISCONNECT #5
#DISC-WED-5

25KV, 200A
LOCKABLE WITH
VISIBLE BLADES,
UTILITY
DISCONNECT POINT

38A FLA

$__3-’I/C #1/0 AL, 25KV EPR INSULATED,

I POWER CABLE IN 2-4" CONDUIT, APPROX.

700 FEET TO TURBINE #5, INSTALL
I MANHOLES AS-NEEDED

PRIMARY
SECONDARY
OVERHEAD
— — — — UNDERGROUND
DAVID J. COLOMBO
“ ICAL
;‘f = !' s -
06-22-2016
6 1/29/2015 REVISED FOR 23KV INTERCONNECTION PROJ. MANAGER: SEAL SCALE:
5 10/29/2014 REVISED FOR PERRY HILL INTERCONNECTION POINT CHIEF DESIGNER: HORZ.:NONE
4 9/17/2014 REVISED FOR GROUNDING TRANSFORMER REVIEWED BY: DATE VERT.:
3 7/14/2014 REVISED FOR VENSYS TURBINE DATUM:
2 7/7/2014 REVISED TURBINE CONFIGURATION 9 5/20/2016 REVISED TO UPDATE FINAL RELAY SETTINGS HORZ.:
1 01/03/2013 REVISED FOR NGRID APPLICATION 8 10/26/2015 REVISED TO ADD NATIONAL GRID EQUIPMENT NUMBERS VERT.:
0 01/20/2012 ISSUED FOR REVIEW 7 6/9/2015 REVISED TO CLARIFY UG INTERCONNECTION 0
No. | DATE DESCRIPTION No. | DATE DESCRIPTION N S
REVISIONS REVISIONS GRAPHIC SCALE

| l AT TURBINE LOCATION

W 200A #SWGR-WED-5
251K\ BOOA - DEVICE  PICKUP TIME DELAY
’ X LS DISCONNECT 27-1 50% (55.3V) 6.5 CYC
CUSTOMER TO PROVIDE ACCESS AND | 120:1PT(3)] 6004, 25KV 21-2 88% (97.4V) 117 CYC
CONTROL OF MAIN SWITCH TO UTILITY | [ o0 MANUALLY- 59-1 110% (121.7v) 57 CYC
MF RELAY OPERATED 59-2 120% (132.8V)  6.5CYC
MULTI-FUNCTION (MF) RELAYS TO HAVE 81U-1 57.0HZ 6.5CYC
THE FOLLOWING PROTECTION: @@ 81U-2 58.5HZ 100 SEC
PHASE OVERCURRENT (50C/51) * 810-1 60.5HZ 6.5CYC
GROUND-OVERCURRENT (51GC) @@ 59N 140V 80 CYC
OVER/UNDER VOLTAGE (27/59) t@ }500:1cT(3) 50C 0.05/25A TD=0.68 SEC FIXED (V<88%)
OVER/UNDER FREQUENCY (810/U) | |8°C/53 51 0.10/50A TD=2.0 CURVE U4
3V0 GND OVERVOLTAGE (59N) N UACUUM 51GC 0.05/25A TD=1.5 CURVE U4 (V<88%)
R
SWITCH TO BE BY G&W VIPER PADMOUNT TRIP i ;%LE,RE&PATER (SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR
RECLOSER WITH SEL-651R RELAY ' OPENING TIME)
A 125K

POWER CABLE IN 2-4" PYC CONDUITS

&7 3-1/C #1/0AWG AL, 25KV XLP INSULATED,
: TO TURBINE TRANSFORMER

-
r 18KV LA
lrrANSFORMER
v v 1600KVA

Y 200A PADMOUNT

Y TRANSFORMER #5
23KV-600/346V
Y 3-PHASE, 55°C
YTV X

Z=6.00%
2+/-2.5% TAPS

9s PT CABINET

NEW M D
REC 2.88:1 b
METER 1.8 X% 1A |

(1KV CU) RHW-2 IN
6-5" PVC CONDUITS (1-SPARE)

CONVERTER CONTROL UNIT
(INCLUDED WITH WIND TURBINE GENERATOR)

INTERNAL GENERATOR e @ @ @
5 CONTROLLER &
B PROTECTION PLC -

600VAC

POWER
CONVERTER

TRIP TRIP

<&
<

TURBINE #5 WIND TURBINE
VENSYS
1.5MW, 690V
DIRECT DRIVE

GENERATOR

TURBINE

!
|
|
& 5 SETS 3W-600MCM W/#250 GND
|
|

T OUTSIDE TURBINE

lINSIDE TURBINE

PROPOSED CONTROLLER SETTINGS:

POWER ENGINEERS, LLC

37 Fox Den Road

Kingston, MA 02364-2150
(508) 612-0382
www.PowerEngineersLLC.com

Electrical Engineering, Power, Lighting,
Technical Studies and Utility Consulting

OFF WEST LOG BRIDGE ROAD, COVENTRY

DEVICE PICKUP TIME DELAY
27 0.9PU 0.1 SEC
59 1.1 PU 0.1 SEC
81U 57.0HZ 0.1 SEC
810 63.0HZ 0.1 SEC

T TURBINE BASE

l TURBINE NACELLE

WIND ENERGY DEVELOPMENT, LLC
COVENTRY - WIND TURBINE #5
PROPOSED ONE-LINE DIAGRAM

PROJ. No.: 144D

DATE: JAN 2012

E-5

RHODE ISLAND

SIZE: D | REV: 9




PROPOSED UNDERGROUND 25KV CABLE
ALONG WEST LOG BRIDGE ROAD,
COVENTRY, RI (CONDUIT BY
CONTRACTOR, CABLE BY NGRID)

NEW 23KV CIRCUIT TO ADJACENT WIND
FROMCOVENTRY = —— —— —— — — — — — — — ——— — — ———————@———————————TURBINE
PROPOSED MANHOLE

SUBSTATION INTERCONNECTION
AND NEW TAP LOCATION FOR
POINTS
WED #6
PROPOSED PRIMARY —/I
UNDERGROUND CABLE |
BY NATIONAL GRID \
o SWGR 9168
ZOOAT #612179/612180
ONE LINE POWER DIAGRAM FOR TURBINE #6, 6A & 6B
L.B.
_¥ LOAD-BREAK SW'TCH CONTRACTOR SHALL DISC
FUSE, SIZE AS PROVIDE ALL EQUIPMENT \
SHOWN ON ONE-LINE
VWAW A INDICATED DIAGRAM. UNLESS NOTED TO J00A NEW LOAD BREAK SWITCH
— TRANSFORMER, SIZE AS INDICATED BE PROVIDED BY UTILITY. ¢ BY NATIONAL GRID (AS
MW ¢ (DELTA-WYE GND TYPICAL) | REQUIRED)
—~~ /
— CIRCUIT BREAKER PROPOSED PRIMARY
~ UNDERGROUND CABLE _————_-__—_—_—_—_ =
—<<&~ —>>— DRAW-OUT CIRCUIT BREAKER DRY TYPE TRANSFORMER. "2" INDICATES SIZE, BY NATIONAL GRID r B
REFER TO DRY TYPE _ — . —. — e — . —
KIRK-KEY INTERLOCK TRANSFORMER SCHEDULE | —I_ l AT TURBINE LOCATION
RECLOSER MH 9169
g_ CURRENT TRANSFORMER = LIGHTNING ARRESTER / R #612181 | | PROPOSED RELAY SETTINGS:
LA. PROPOSED PADMOUNT DEVICE  PICKUP TIME DELAY
—3 g— POTENTIAL TRANSFORMER CABLE TERMINATION / LOAD.BREAK ELEOW 25KV RECLOSER | Vs00a #SWGR-WED-6 27-1 50% (55.3V) 6.5CYC
+ - (UTILITY-PROVIDED) l NEW PADMOUNT SWITCHGEAR, 27-2 88% (97.4V) 117 CYC
SOLID STATE TRIP UNIT I | 25KV, 600A X X LOAD-BREAK 59-1 110% (121.7V) 57 CYC
' rDISCONNECT 59-2 120% (132.8V)  6.5CYC
- = = o) (]
e GROUND e rsEp eI |\ | CUSTOMER TO PROVIDE ACCESS AND | _120:1PT(3) 6007, 25KV 81u-1 57.0HZ 6.5CYC
- Srm»>—4 MANUALLY- -
PROPOSED PRIMARY 81U-2 58.5HZ 100 SEC
® o | o Y & CONTROL OF MAIN SWITCH TO UTILITY OPERATED 81007 s 6.50VC
AMMETER GROUP-OPERATED AIR-BREAK (GOAB) SWITCH - : -
f“ ( ) L“FEI"’\‘;:SYPGE?'EORL:’T&\- ) BY NATIONAL GRID | ME RELAY 59N 140V 80 CYC
A AMMETER SWITCH B a@ 51C 0.10/50A TD=1.3 CURVE U4 (V<88%)
@ REVENUE METER (BY UTILITY) CLUSTER (25KV), 3 #MTR-NGRID-6 | MULTI-FUNCTION (MF) RELAYS TO HAVE * 51GC 0.05/25A TD=1.5 CURVE U4 (V<88%)
® VOLTMETER BY NATIONAL GRID 3 THE FOLLOWING PROTECTION: @@
(WITH PHONE LINE) | | OVERCURRENT (51C) * 1500:1CT(3) (SETTINGS INCLUDED 3 CYCLE ESTIMATE CONTACTOR
VOLTMETER SWITCH A REVENUE METER M) OVER/UNDER VOLTAGE (27/59) —_3 : OPENING TIME)
S /\200A 200A LOAD BREAK ELBOWS 5 | OVER/UNDER FREQUENCY (810/U) A
TP C.C. (NATIONAL GRID) 3V0 GND OVERVOLTAGE (59N) . I\’(l/;CELFJ{l;'\JPTER
LG TRIP
_ — |— C— — . — | SWITCH TO BE BY G&W VIPER PADMOUNT 25KV, 600A
| lCUSTOMER | RECLOSER WITH SEL-651R RELAY A 12.5KA
UTILITY INTERCONNECTION NOTES: CUSTOMER TO PROVIDE PHONE $1/c #4/002;\&/?,'J'ZZ_ZFXOESSJ:\.‘FSX;‘F\,TR%& F;%YEFO{ 3-1/C #4/0AWG AL, 25KV EPR INSULATED,
LINE (POTS) FOR METER ACCESS 3-1/C #4/0 AL, 25KV EPR INSULATED, | | TURBINE#6A. INSTALL MANHOLES AS.NEEDED POWER CABLE IN 2-4" CONDUIT, APPROX.
1. INTERFACE TRANSFORMER TO BE WYE PRIMARY AND SECONDARY. POWER CABLE IN 2-4" CONDUIT (1-SPARE) ' 1300' TO TURBINE #6, INSTALL MANHOLES
EVERY 800'
T oI IO I LT P TR, PROUCE | | | —— S N
BOTTOM OF METER SOCKET. 200AY PADMOUNT | 3-1/C #4/0AWG AL, 25KV XLP INSULATED, CABLE IN 24" CONDUIT, APPROX. 2350' TO |_ |
T DISCONNECT #6 POWER CABLE IN 2-4" PVC CONDUITS TAP, INSTALL MANHOLES EVERY 800
3. PROTECTIVE RELAYS TO HAVE BATTERY BACKUP OR UPS FOR BACKUP. % | TO TURBINE TRANSFORMER _@ |
L.B. ; |_ __———— — — _——— —
4. PROTECTIVE RELAY ALARM CIRCUIT TO BE WIRED TO TRIP SWITCH FOR Dise | LOCKABLE WITH | — T T 7 |_ A LA | kA LA
REDUNDANCY PER NATIONAL GRID REQUIREMENTS. l\J/!I'Slll_?'IF_\E BLADES, . : . :
20004 DISCONNECT POINT | $ 200A $ 200a| TRANSFORMER #68 TRANSFORMER #6A $ 00A ‘J\fzoo | TRANSFORMER #2
t 1600KVA 1600KVA 1600KVA
CUSTOMER TO PROVIDE NEW | PADMOUNT PADMOUNT PADMOUNT
DISCONNECT SWITCH, 25KV, 600A | 113A FLA | uldas Y TRANSFORMER Ui Y TRANSFORMER ulda Y TRANSFORMER
(UTILITY LOCKABLE DISCONNECT 23KV-600/346V 23KV-600/346V 23KV-600/346V
DEVICE NO. DESCRIPTION POINT) L_ 3-1/C #4/0AWG AL, 25KV EPR INSULATED, | ry | X 3-PHASE, 55°C ry | X 3-PHASE, 55°C ry | X 3-PHASE, 55°C
POWER CABLE IN 2-4" CONDUIT, APPROX. j Z=6.00% ; 7=6.00% j 7=6.00%
21T TIME UNDER VOLTAGE RELAY | 350' TO TURBINE #6B, INSTALL MANHOLES AS | 2+/-2.5% TAPS | 2+/-2.5% TAPS | 2+/-2.5% TAPS
271 INSTANTANEOUS UNDER VOLTAGE RELAY NEEDED. | 9s PT CABINET o5 PT CABINET 9s PT CABINET
32F FORWARD OVER POWER RELAY NEW il NEW 4 NEW 4
32R REVERSE POWER RELAY | REC X 3(3CT-2000:5) REC — 3(3CT-2000:5) REC Sea 3(3CT-2000:5)
46 NEGATIVE PHASE SEQUENCE OVERCURRENT RELAY METER| T8 76 I | METER| T8 11 METER| T8 211
47 REVERSE PHASE VOLTAGE RELAY | 1 i i
50/51 INSTANTANEOUS / TIME OVERCURRENT RELAY I | I
51N GROUND OVERCURRENT RELAY L 1
59 INSTANTANEOUS OVERVOLTAGE RELAY
59T TIME OVERVOLTAGE RELAY | |
60 VOLTAGE BALANCE RELAY I
81/0 OVER FREQUENCY RELAY $ 5 SETS 3W-600MCM W/#250 GND $ 5 SETS 3W-600MCM W/#250 GND $ 5 SETS 3W-600MCM W/#250 GND
81/U UNDER FREQUENCY RELAY (1KV CU) RHW-2 IN (1KV CU) RHW-2 IN (1KV CU) RHW-2 IN
| 6-5" PVC CONDUITS (1-SPARE) | 6-5" PVC CONDUITS (1-SPARE) | 6-5" PVC CONDUITS (1-SPARE)
PRIMARY
SECONDARY
OVERHEAD T OUTSIDE TURBINE T OUTSIDE TURBINE T OUTSIDE TURBINE
o UNDERGROUND S . - == AT S O .
l INSIDE TURBINE l INSIDE TURBINE l INSIDE TURBINE
CONVERTER CONTROL UNIT PROPOSED CONTROLLER SETTINGS: CONVERTER CONTROL UNIT PROPOSED CONTROLLER SETTINGS: CONVERTER CONTROL UNIT PROPOSED CONTROLLER SETTINGS:
(INCLUDED WITH WIND TURBINE GENERATOR) DEVICE PICKUP TIME DELAY (INCLUDED WITH WIND TURBINE GENERATOR) DEVICE PICKUP TIME DELAY (INCLUDED WITH WIND TURBINE GENERATOR) DEVICE PICKUP TIME DELAY
INTERNAL GENERATOR, 27 0.9 PU 0.1 SEC INTERNAL GENERATOR 27 0.9 PU 0.1 SEC INTERNAL GENERATOR 27 0.9 PU 0.1 SEC
CONTROLLER & 6 @ @ 9 | CONTROLLER & 6 @ @ &9 - CONTROLLER & 6 @ @ 9
T g~ —| proTECTION PLC 59 1.1PU 0.1 SEC cof- — 59 1.1 PU 0.1 SEC cTe§— — FrotecrionpLe 59 1.1 PU 0.1 SEC
: RF)| 81U 57.0HZ 0.1 SEC : PROTECTION PLC =r| 81U 57.0HZ 0.1 SEC s RFl| 81U 57.0HZ 0.1 SEC
810 63.0HZ 0.1 SEC 810 63.0HZ 0.1 SEC 810 63.0HZ 0.1 SEC
B00VAC B00VAC B00VAC
POWER UL1741 LISTED POWER UL1741 LISTED POWER UL1741 LISTED
CONVERTER CONVERTER CONVERTER
TRIP TRIP TRIP TRIP TRIP TRIP
690VAC 690VAC 690VAC
TURBINE BASE TURBINE BASE TURBINE BASE
TURBINE NACELLE TURBINE NACELLE TURBINE NACELLE
TURBINE WIND TURBINE TURBINE WIND TURBINE TURBINE WIND TURBINE
VENSYS VENSYS VENSYS
1.5MW, 690V 1.5MW, 690V 1.5MW, 690V
DIRECT DRIVE DIRECT DRIVE DIRECT DRIVE
GENERATOR GENERATOR GENERATOR
TURBINE #6B TURBINE #6A TURBINE #6
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